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(54) RATE CONVERSION DEVICE AND IMAGE-PICKUP DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a conversion device which can 
convert the video signal into the desired clock frequency and also can 
control the image quality with high accuracy by controlling the sharpness 
degree of an image edge set by the video signal, based on a prescribed 
program that is externally inputted to an FPGA(field programmable gate 
array). 

SOLUTION: The digital signal processing part of a digital video camera is 
integrated with a system controller, etc., to serve as an FPGA. A rate 
conversion part 42 of the digital signal processing part includes a 
programmable register 52, a programmable coefficient time change type 
digital LPF 51 and a programmable register 53, which are arrayed from the 
input side. The FPGA is connected to an external personal computer. Then 
the sharpness degree of an image edge set by the video signal is controlled, 
based on a prescribed program that is inputted to the FPGA from the 
external personal computer. 
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[0057] ZCD F P G A 4 6C:(4. /*Va>I/F/< 

£;ft£:7P^A<I-^S 1 32><. /<va>I/F/^7 
747f^LTFPGA46 Iz^^b^l, M51SFPGA 

4 6cop*q#^<^py^ Ail-^s 1 3 dftO^T^P^ 

5 >^£H£ 0 $ blCC^Q^S >y<7)£*Jj|l4>^E 
«J4 8IZ»ttS*L. vXfA3>hP-7l 1(DiHWI= 
Bi:ttt^aiL*4J:7l:6*ftr^4. 

[0 0 5 8] ffcFPGA4 6<!:7tD^l^igP4 
£(DIHIZI4* -thl/^'J >yA/D«»»4 9*<»lt& 

^P7^«5ft»74.25 [MHz ] |=»lt LW>^'J >^ 
JBSMR74.25 [MHz 3 3&<*«>RS*ttr^*o 
[0 0 5 9] ZttlcJ:y**i|:a>l«t*LASU>X^ 
P7^gP2^9>LT-f>— v-^4 1 iCcfe-DrTtm^L 
r#t)H^»«£±3^<l-^S 1 Of*. 

4S7>Lr«^<DT7>p^«aa**tfca. >y 

[MHz 3 «H&U*fi-9s nil 

X F P G A 4 6 (*3(D^>f ;Hi-S-&31tt 4 5 <b 
[0 0 6 0] T r *y*;m*ffl««4 5lCA*S*tfc« 



&fcii*ifl-s§-S 1 1 14. U— hSEflWM 2ICJ31^T^P7 
^j§;^Sfe18 [MHz ] tttSitoO • VTRffl^P7^7 
SifcS&lcfflMi) f=***tt*-o WTI=C(DU— h**» 

[0 0 6 1] *^*.B.2IZfel^r... .fc*»«S 4 2 0)fi 

(4. A^flM^^P^T'^UUvX^ 5 2. ^P^^ 
7 If-f i? > ;UL P F 5 1 Stf7 , Py77 

^l/l/vX^ 5 3A<HI*aj*ffl!llcE«*#Lrt^*a co> 

^P^77^;H/i?X$ 5 2&tf^P^7'3^Mli&B$ 
^f«fv^JHP F 5 114, Hi Oic^-T U5/^*lKr 
■lLPF2 0**J*t4tftlC, ^Py77^M 

BMfcS-x-f v^JUL P F 5 1 su^p^??;^^ 
£5 314. B 1 1 ir^tUvx^iiiL P F 2 1«i 

[0 0 6 2] *fcU— hX»»4 2rtfZttltC,ti/=^P 
y^-7^;U^< 5 >y*IW(s]l&5 0ICI4. #»3^&/<V 
P > I /FA7774 6 £t>LTA7J^ CLK 

( f c) &l/Ui*^P % >^CLK ( f d ) 7b<A*)£;fx£ 
d;9i:4^tit^^ 0 C(D^p^777";^>f5>y*j 
WEB 5 0(4. ABAi?P^^>7 , U^«aa 
f c &tff d l-tt^T* */MHS»f 0 =LCM ( f 

c . f d ) *iwsl. ctt^i&H&w^— y-i/^u 

>^ff&^Ko =f0 / fc "C&y. HJ5l#fS*Ks=f 

d /f o Stf*SMS*K = Ko ■K s =fd/fc"e& 

£ e 9->^'J>^B$|c(4. Off AMRfT(4ftm 

=F»a)/=tf>lc-tofiHra>L P F«»S*I8L. LPF^ 

P7^*a*^P7^icH«saFi*-r«ia-r*»dici4. 

A^HJ-r^LP F£&£ 0 
[0 0 6 3] H^I=U— hftft»4 2I4. 77^L/-h 

t^— *aiy (*o)i5iai4-iai<D2(iHia)micKo -k s t* 
ft*) SfT^^ftHSPL. y^>u-h*8ia)t*ic 

r47r— * s#ai y r * J: 5 \zmm -r * * 3 re # a *lt i * 

[0 0 6 4] Lt^P^77^M 5 >^7$W[s] 

&5 0I4. ?p^77^SS»tSf -f y*;n P F 

5 ii=«»<i»f gsaan-st*^ aKMi=:/ny 

77^UvX^ 5 2Xli^D^77^H^vX$ 5 3 
ic-tft f aX(4f b^iHai-T^o -*UC<fc 
y U— haS»»4 2(4. US?X5r|J«SLPF2 0 (H 
10) XlibvX^gliLPF2 1 (B1 1) Cffly 

[0 0 6 5] U- hl£&SJ4 2(rfc^TI4, 

l/v^^USSL P F 2 O (Hi 0) XI4U£?X9&B 
ILPF21 (H 1 1 ) £-3 



(8) 



0-2 1 0424 



A<£i:6fc^i5Il&lcx^ 

ic x s?»»3VJt*M* t * 1= Idc ■ HW& < Jl* £ 
[0 0 6 6] jjoti- if(*lf«o!)x^s;ffl»a)»*<tt; 

LPF£«KL#*U** ®«Ox^i;aj»(DttlZ35^36^ 

[0 0 6 7] S*Wf^l±. »«©/<-VtJUa>ea- 
^f^bFPGA46f:^>P- KStlS^P^A 

©n«©xy$;8ig£fT5Sa (jsit. cnsicss^ 
iff*) iSKx^yfliaSfTt^&L^SC ctt 

[0068] B3 (a) \znmi6^At Lx&migcDm 

gWLPF60^t„ zommtftLP f eo\*$yzf 

«-*§-S 1 1 fi<mm&)LP F6 OS^Lr««HJ*«#S 

cQUHifcUKcDfi y *<±i:rt, @»r * c i: 3&<t? * ft 
l\» ftfcMMLP F6 oicfe(tsu*;x*«r«sx(± 

[0 0 6 9] 13 (B) [Cjfiffl^atLT* 

WLPF60MSiffif B UPF6 1^t o C<DJ§ 

IfiftL P F 6 0&tf«I«tBL P F 6 1 IttJIJ ft 
C:|£ltt>*U A*j£*L6Ji<f tB*j{I-S§-s 1 1 [zg^T 
X^yttUJM»«6 2 36<«a<DX-T 7f^6 3£S«#] 
y*A-r*ZtfcJ:o-C. M&flimLPF6 1XI*3lJg 

p f 6 oeDL^-rttA^-^rsaaiDiHiHtaiK-ri <fe 

5l=ft**TCl*£o CCOMiSftLPFeOfi^^^^^ 
»36<BfS»f=«S**i4i:*|-. «attHLPF6U 

[0 0 7 0] 5frU— h8eft0 4 2|lA^]$*lf- 

»«W*«#S 1 1 I*. *ny$JH3MS74.25 [MHz J 
A*&$ny$JH»tt18 [MHz ] iz^^i/U— HESfcSih. 
fcflL ttfliaiAfltS 1 2 t LT* * ^«-^«jE«L31» 
1 4(C«$g$+t^ 0 

[0 0 7 1] ^<Z>*>^«#*iIE*i31fln 4&tfe-r* 
X>=3 — <$f 1 5$III;^LTU— h^^g(J4 3M4 4 
fcA*^ttfc*i^ai^iii-^S 1 2li. H6Siffl4 3 
4 4lCfcavc*;h^fc±&Lfc7*;/:?U— hg&X 



[007 2] h^&Sff4 3|Zfcl^Tb— 

-<^^BJ*fitS 1 4iLtn»BA**i5. *fcU 

>yD/Ag6»ffl5 5fCfcl\Tfi)T£<7)-9->:7y >^ 
«a»W>^»J>y*ttfc«. LPF18^LT7 

[0 0 7 3] Ja-LCO^fCfclNT. ZL—*ftfft&<bJ*— 
V^-;U=J>t°^L— ^ (U^-y-r) 51l^FPGA46 

— v*-;ua >tfa- $r i*h 4 iz^-T ^p^*^ •= 
^JUSPOirA^o v^-;U3>tfj.— *(4 % x^y 

^SPIC^OT, FPGA46fl)L/-htftai42l: 
*Sl*TlHtfcb*fI-^S 1 1 a>H«a>x*>i?flia^fr3a 
f£*5txi*aKx»>s;ffiai$fft)ftL^HJS^a<DL^ 

[0 0 7 4] «Il^T/<— V^-;U=i>t 0 rL— $r|* % 
3?S P2«OT, U— h^Jftg|i4 2fZfc|-j-£A2MI-5§- 

f^iS^l^T A^J LfcSL Xf7^SP3lC^Otl/-h 
S6«ffl4 2rt<Z)LPFa)^^^»*»3eA*-r4o CCD 
V^-;U=I>t 0 ZL— ^liX-x^^S P4fZfcl^ 

'>ftt^*>^»ta-r36^5^*«wr* 0 m?L\£9yzf 

1~4*"C?(*ltttW**y^«35^ft<. * % >^5Ul±T? 
ftttlittttW^'.y^'ftA^ftL^C^SSLTl^o 
[0 0 7 5] :0Xf7^SP4l:fc^r, #ffi<8*^ 

S P 5|C»OTU— h^SP4 2 <h LtUvX^MS 

SJ4 2 <t LT L^vX^IlLP F^MRLX-teV h L 
fc^. Xf7^SP7f:^ D 
[0 0 7 6] /^-yt;u=i>ea-^iixf P 7 

fZfcl^T. U— hS6««4 2|zaflB**ifcLPF0)S 
(L/VX^UIILP F3lfiUv?X^^MSL P FCDt^ 

rn-ea&ft^) i. u-K^^ai4 2fzfctt^»A^fi# 

ite^jfi-^ircD^P^^JS&gfeco^Jtt. 

S54 2ft(DL P F(7)^*>^gfcch(cS^lxr. igLPF 

SLfct, XT-VZfS P8IZ^^ 0 
[0 0 7 7] ^(DXf 7^SP8ICfcL^r, v*-;u 
a>ea-$|JFPGA4 6CDU— h^&P4 2^<3S(C 
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I*. Xf7?S P 9 |:gOTlJSS"Cf FPGA46^^ 

•?sP8^^fcL^rs^^£S3^l t ^#t>ttfc<!:#lc^i. x-^^ 

P 1 OlC^OttSSi^ F P G A4 6 $^P^7 

[0078] CCDcfc 5I~LTt^ v^;ueft*^ ^4 
0 $ £a»tt& bfya >J5j£<D 7 V h 

»St < fcfc*-r-fX^LH'-*> If £ £ £ £ 

6<t^C<!:A<t^^ 0 $blzfYv^;beft*>7 
40 feasor. t*fti^cSo<iWx7v(Dy^ 

[0 0 7 9] JU±<0»jaiCj:4xli % f-fv^;i/trt* 
/740 CO^V v£ ;U«-^«iaffl»S FPGA46£L 
Xifc&-tZ>tm^ Mal£FPGA4 6C:*tLT^£PO/< 
— V -J- ; U =i > tf J- — £ *\ P, RFr a CO 3? P y ^ A £ ^ ^ > U 

-hit, e^{i-^i^So*<il^cDx^v?cDi>-V-^ 
[0080] fcfc±2<D»i6«fcj3i*-cii* f-rv*;u 

tfft*^740^FPGA4 6lCi3lt«U— h*Sl 
SS4 2IC. U^X^ffTM^L P F 2 0. UvX^iH 
LP F2 2&aA*fat LT<D:f P^V^U* ■< £ 

>^»ft)[E]B5 o £WLiitim'&\^^x$i<<tztf. *« 

[oo8i] &tz±&<z>mmmizt$i^Tiz. tVv*;u 
if t*** ^40 ©nwiw»it e>#tfc/<— v^-;u=i > tf 

P^7AfFPGA4 6lz^^>P— K*-I±*J:3I-U 

fc^ir^ra^*:^ **w*c;fti::iH&-*\ fp 

GA4 6HSltfcy^»J 4 8fC^tf>±S(7):7P^A£ 

[0082] zz>iz±&<»mmmizte^xi*^ 

<ZW F P G A 4 6 t LTS^Lfcif^lCOl^T^f- 
#Ja^C0ft(DI§l»«ti F P G AlC-^ifrJ; 5fc Lt £S 

l\ 

[0 0 8 3] 



v 3f;u y — f T U «f I z » t T ^SP -6 A * ■* *i * f5r£ 0) 

aKe-r : ?ni*ic*-5<H*f=-3ixTiij*a<H 

[HI] ^BJlCct^^r-f *?9 frdttlD t^omtitto 
-St«6«S*-r^p*y^BT»fc*o 

[H2] HtS^IC^^FPGAxEU-h^^P^gP^K* 

■ Wias^-r^p^^ia-cft*. 

[H3] *«E«irj:4iSJt:axii*HJ6a<7)LPFlz < i: 

[16] &3fc0>4 : 3^>U— K«»©«|ftlttKlC« 

[18] tS*(7>3 : 477?b- KftftaJBf^ttWlztt 
[19] K0)3 : 477^b-htlSOlMil:tt 
[11 O] ffiSE<DUi?X*«r«SLPF<0«ja^-r^ 
[111] ftXfl!) l/S?X$ftHL P FflDfrtS^t? 

p*>^H-efc*o 

[11 2] tt*<D-r-f i?*;utfft*^70)i*^t 

1. 30. 40 ^ v^;ut*ir^-^y 5, 2 u 

VX^P^SP. 3. 4 1 4*— v-V. 4 r^- 

p^«-*«ia«. 10. 4 5 v£;Mt-s§-#ui 

1 4 **7«-&tijE«!i3I«s, 1 5 fcf^j-x 

>3 — $f\ 20 U$/X*«r«itLP F % 2 1 Lx 

vX^tllLPF, 4 2. 4 3. 44 U— h^gl 

SP. 4 6 FPGA (7^-;i,K^Py75>^- 

K7U-f) . 47 /\°VP>l/F/^77, 48- 

— ^'J. 49 -*>^'J >^A/D^&a$. 50- 

"■■?p^-sr^u*-<5>y«»igtt % 5 1 ^p^ 

7T^g[8$|EIf^V^;HPF, 5 2. 5 3 

^P?77^H/vX^, 5 5 -9->^'J ><7*D/A 

£&gu. eo iswlpf, 6 1 ^mmmi-p 

F. 6 2 X»>i/ttffl«UBlffl 0 
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7a 7^*7* ^>fSV^MW[El» 



61 



50' 

12 FPGA^U- h£jftA9£**L3SWft 



1 0] 



Sll 



(B) 



60 



DLPP (3f (SI) 



§3S12 




62 



Kl 











Keg |- 




* fieg |- 


r 






L 


K2 


K3 


0 





33 aS/^&fcSLPF 



I1 1] 



AT? 




HO %*0US?x*ttraLPF«)JMK 



Pei Rbz P» Ess 



111 ?£*OU^^^iSiLPF0^ 



(11) 



*#Sa3M 0-21042 




[16] 



SP6 



1: 



-SP7 




SP8 



NO 















1 





^SPIO 



C KT ) ^-SPll 



(A) 



(B) 



(C) 



(D) 



(E) 



TllllHl 



ISPS 



BR 



04 FPGA^u?? < y<?%M^m 



[15] 



1 f>f f ;^AtTt*>7 



A 



J 



2B 



S7- 



-io_ f -f >> * 

I 

Li^U 

O ^ ij *^14A 



13 



TG 



T 

S3 



V 

12 



T 

54 



5JJV 



u- ha 



|U-19 



x^ 3 ^^n i/f 



S10 



- — 



-18 



^S3 



(12) O-2 1 0424 



17] 



[i8] 



(A) 



(B) 



(C) 



{ D ) 



(E) 



A/TVMX 



18 36 54 H&Sc(MHz) 



/|VYVT\, 



27 54 «&»(MBz) 



4\ , /j\ 



6-75 27 54 «a*»(MHz) 



27 54 J3&&(HHs) 



/tVTVMVIN 



13.5 27 40.5 54 JB&&(MHz) 



(A) 



(B) 



(C) 



(D) 



(E) 



i9n 



illlx 



li 



mm 



mm 



37 tt*«)4 : 3^VU-He»a<D»f|FJWi(2) 



[g)9] 



(A) 



(B) 



(C) 



<D) 



/MVMNA 



13.5 27 40.5 54 W&3kQSBz) 



Aaaa/t\ 



27 54 MftMMz) 



6.75 27 54 Bttft(Ulz) 



/|\ , /j\ 



27 54 ftttft(HHz) 



<E> /K/TVM\ 



18 36 54 J3&&CMHZ) 
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